(19) Vk&SattNrtim®® 



(43) 

2003 ^9 R 25 B (25.09.2003) 




PCT 



(10) S85^gflS# 
WO 03/078687 Al 



(51) SBSftittfS 7 : C23C 30/00, 

B82B 3/00, C01B 33/00, C23C 14/34 



(21) Ht&ttiBBS^: 

(22) g&tt&B: 

(25) m^mmonm-. 

(26) mfctoffiOt®: 



PCT/JP03/02999 
2003 ^3 ft 13 0 (13.03.2003) 

B*S§ 



(30) SSfcJSx-*: 

t#E|2002-73 1 1 1 2002 $3 E 1 5 B (1 5.03.2002) JP 
ttm 2002-363 164 

2002 ^12 ft 13 B (13.12.2002) JP 

(7i) mmx(^m^<±xa>mmmiz^>i\x): 

(CANON KABUSHIKI KAISHA) [JP/JP]; 



T146-8501 S«a5*EaKT3«l : f3Ta30S2^ Tokyo 
(IP). 

(72) %W%;t$£lf 

(75) KWrn/ttimXekmiZ-OlsrO)*)-): *MSfOjg(FUKU- 
TANI.Kazuhiko) [JP/JP]; t 146-8501 llsCtB *fflB T 
3tL^-3TS 3 0#2#*-W ><*S^ttrt Tokyo (JP). 
B S (DEN.Tohru) [JP/JP]; f 146-8501 *BBE 
TA^TBSOS 2# >:|*5i#ttrt Tokyo(JP). 

(74) ttlAi fflSB JE* , ft(OKABE,Masao et al.); T 
100-0005 SSUTttSB A0)rt3Tg2S3^S 
±tf/l/6 0 2 # Tokyo (JP). 

(81) feSH ^Brt;: AU, BR, CN, IN, KR, MX, SG, US. 

(84) *l£ m(fcm): 3-D-y/mi i F(AT,BE,BG,CH,CY, 
CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, PT, RO, SE, SI, SK, TR). 



(54) Title: POROUS MATERIAL AND PROCESS FOR PRODUCING THE SAME 



OO 

vo 

00 

o 

o 












































2R 



(57) Abstract: A porous material 
and a process for producing the 
same. A porous material comprising 
a plurality of columnar bores and 
regions surrounding the same, 
characterized in that the regions are 
amorphous regions comprising C, 
Si, Ge or a combination of these. 
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J>%7>&WL\stct&<DK]fcmWfo<DRJ3\** 0. 2~lPam &£V> 
'ttO. l#>61PagflW«$M;UV>. £7c, y^XT&^TSfcJDODa^ 

«4-r y^—Vv v~z\%. 150-100 owsa&wsbvv, t^u 

*-#>®R^ £ft£©g#©±fclERfc©l!l£^Ufcfc©#£ 

e>n^o *^i9fc^§^5i#:©^ic^ii5^^^n«, sm©# 

St 0S> »«WM!«:£tt1*fclSj£$nst)©*ett»U. Sfc, g&©^ 
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&#©m^2i©«^ »i©u»*^^t-r*^ tt««ai©ift 

fr&KTJfrS-V&vm&tfS 0 a t omi c %EU:, $?£L<&9 0 a 
fttt©SR»©MH^0BB^Vi5®«2 4©|ft^tt > ^2©#!^ 

&^»tt**^>tt««^©t^«i^#d^6nT^n«,7;P5=»>A, 
mm. 7)\>i>, te£o&m<D7tm*ttvx*>^\ &mttts 

m®2 4<Df&ftffif&)t\Z&\,)T. WZ.\m2<Dtt®<D®&i>18 0 a t om i 
c %£Lh, 3b%Wt9 0 a t om i c %£Un?*£. 
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(c) ZDS : HfflJBjfcEB 

ftfc, ^U3>^?LR#«ti©ai?Ltt, MW2R*t3 OnmKT* Ei2r^ 
2 0nmOTT»*#*#£L<tt,ttft©?L&2 r«l~l 5nmT»D, 
*OWH2Rtt5-2 0nmW. fi£U20. 5nm~t #m» 
^b<tt2nm~l 0 0 0 nm©t&HT&£, 

t>©Ttt&K »aii©Bi»ift^*5Vittisfeaig©7;u5!7Uisat&?i 

#Lfcfc©*«Vvr'bfr£;fofcV>. 

j&RICJS&T, OT©X@ (d) SfrfcoTfeJ^*. 

(d) : «^©fe*I;g : 

{k&m%mbt£Mi&fc£. *s^tt7;k&u»i& «*.wytttft^hU9A 

©4 1 fc«T#7 , M HfflSlCfcD, US, flMfcfctfSc: 
s. c©»ffifei*K:jffla©^fcKjS^ttn«^©«k3&KR^7;v*u 

sfflViTt>«fcn. »s^©ie»fs^**^tt»aig©7;p*u»tts 
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stcmiKDiim* (t^7u^ mm) m\*> mm, mmnm, mm, 
(4-1) zsvzymnfcommifm 

bTS>U3>^2 0~7 0 a t om i c %©iiJ^T^Wt*37;i/$~#A>' 
U 3 >«jS#&JflirtSXg, 3&u:i7JV$;^A>"J u >«JB#^ £H7 

(b) Kr;p$=^At^U3>s*w«*T*R*»rirr*riaw**ffl 
#£&#u T;i/5n^A^->un>o^a^bT^U3><&2 o~7 o 

a t om i c %©tJ£T^1-&7;i/^~££v'U □ JWT5X 
@> Rtf (c) &7)V$~V&i'Vn>W&ft<D7)V$-V&&3:yr>>f 

S9IB#?LM#©^^«, (a) 7;l^-#A<hvU n >ftfl§5rr6XS, 
(b) R7;V$-^Ai:i/U3>**¥«ttl8T««&^t-S^JI)ti*&ffl 

*££2mPTU 7;i/$r:^Ai'>>Jn>©^:*{C^bT^U3>^2 0~7 0 
a t om i c %©f!l£T^WT57;i^-#AS'V n >8ti£#£7Wt5X 

n*w&rr%xm. (d) mm*<D^%*&\i%xn*tt%mw*. 
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(4-2) y;PT~£A#?LS&©Stf£#& 

~Vk<D'&mzttlsT>f)V'?~Vk*2 0~7 0 a t omi c%<D%\\^X^ 

mB^mwommum^ (a) T^-v&tf^-y&zmmrz 
xn, (b) m^^^t^^^^^m^m^mm^m-^ 

;|/?-£A^<h£#U 7)V*~VJ±t>f)V^-Vk<D±mz.fthT J ?)\' 
2 0~7 0 a t omi c ^OtJ^T^WT^^-^A^l/T 

n^A^3t#$^i-^xig, w (c) .m7)v^-vkV)\>^-v&mm. 

mtey^>tffim&zw*7)i%v%m^rcyxyhj:y?->#r&2> 
x@> (b) ^^^n^Aty^Tzi^A^^w^T^^^'rs^ 
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T-£A£2 0~7 0 a t om i c %(D|iJ^T^Wf Z>7 )V*-V 

-vmmfa*Mi$,Tz>xn. u) m)v^-^i±>f)v^~vuimw<D7 

;i/$-£A£Xy^>^U M£«T3I*§, m$ (d) M»©?L@ 

(4-3) v'Un^^zi^A^TLS^gii^ 
;i/TX#A<DJi*£2 0~7 0 a t omi c %<Dm&"ZiSG'?Z>7)\'S.-V 

-70a to mi c%OS!l^T^WrS7;i/5XC7A'>Un>y;i/Tn^A 
Jti£#£7l^-rSX@> Rtf (c) g^SxtfAi'U^WYX^Ajg 
^#<&7;i/SX£A£Xy^>yU M1l*]&l&?Z>Xn*%?Z><Dl)W£ 
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V3>t J f)W-V&0±m\Zttl>TisV □ ><hWv-#A<Z)$g*£ 2 0 
~7 0 a t omi c %<DtJ£T^W1~57;i^-tf A->y 3 >Wt:i££ 
1iii#:£^firr3Xifi, RUt (c) m7)V$-VA s sV3>y)V?-V&M 

m&<D7)v*-v&*x.y ; ?ytfv. mft*iei$rrzjM* (d) mm 

©M£Ge^ 7;V5-^A<DISA 1 tbfct^t, (S i +Ge) / (S i 
+ Ge+A 1) X 1 0 07?m;Zn%>M.<D£fV$>Z>o S i + Ge + 

Al©£ff-&1 00a t omi c%thtct%\Z, ^(D^<DS i+Ge<E>tl 
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0> IliiaJ^r^^l^Mtsii:, *>U3>£i&bnLfc£J:3 

Oatomic%^-WtfcT;P^n^A^U3»^^^-r?)SS^ Cltf)glH<£) 

0, >'U3><D»^7;i / 5r:^Ai->U3>©^:fi^bT2 0 a t omi 
15 c %&m<Dm&te> 7)Vk-y&*<£tsMmfcO)®$>2>WZ*&Ztf2 0 n 
m£ £ XX±% < & 0 , 7;V5. A ^^tt^<Dgg*t$^ b^V\ 
->U3>0l;^7;l/^^^A<he/U3>(D^»fc^bT7 0 a t omi c% 
SiHg^^te, ®S©m^H^Ttt7;i/^n^A^tftt^©gi5*r$5| 

20 7;w5-^a^U3>^#:{c^^t, oa^m, im*m* 
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5 nmR±2 0 nmOTT&D, fi^K«iara±0^MIH*«3 0 nmOT 
T7;i^ A * UTKtt«*»#S* 0 BtfH 2 otfflfc UTS' u n 

(mm i ) 

^Jfe^¥^ffllH2R#8nmT?&D, W?Lg2 r*t5nm7?$0, 
fi£ L *t 2 0 0 n mT& ZMfttttZ > U 3 >#?LSt#:£^/&L fc#J£^ 

To 

5/U3>£7Jl'$-£A£S/U3>©£ftfc;*tLT3 7 a t omi c^ 
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hfcfct mm^A^yj- (10 1. 6mm) omWT h$ v 

£fTO, RF«2I£fflVVT\ Ar^I: 5 0 s c cm, 1&m&l> : 0. 7P 
5 a, SAH^ : lkWtbfc. (2 5*0 <hbfco 

#©Jfljfc**'>U 3 >^T*$J 3 7 a t om i c %jfi2lK:&n«&V>. 
FE-SEM 

15 y3>«jfifc£Wfcbfc. a^»J^lft^&jlJfc*lif©»«ttH4B©«J; 
5 fc, 5/U 3 >^«K:H*nfcR^©7;U5n^A*^trtttt©|»*f*t-^ 

7cW{cSH^JLTVifc 0 7^$-*>A*^trajR©«^SS^©?Lgtt5 nmT 
&D> ^®¥^4"Lflfli»8 nm^ofc. *fc> ®r®£F E- S EMK 

20 vtommt&uwzm&LTWz, 

m i c %iS/ul£7)l'$-K7J**sV3>mmft&W&ttBt9 8 XJgtft*fcT2 4 
RMftU 7;P5n»>Att!RflKi^©*S3!^Wfc:xy^>ifbTlBI7L* 

25 fe-sem \zx, mwmx.y?> 
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m 2 Rfem 8 nmT'&o tc, $.tc, ®r®£F E- S EM\ZTmmbtcffi, 

fee *>U 3 5/ U 3 ><h7;i^-£A0£»fc;)rf £->'J 3 >©<£ 

9 0 a t om i c %gfln?fcofc. 
10 fcfc, ^2©^fcUT'>'J3>Sffl^fc«^*^bfc*^ L 

2 ) 

WMNB 2R^7nmT?*0, TO?LH 2 r^5 nmTJbO, 

15 t\ 

i/U3>£7;i^-£A£^Un>©-£»K:#LT4 5 a t omi c %4sh 
tc7 ^ >M&fa*%) 2 0 0 nra©l$l3llfc, ^-yy 
b\zU, e^U-f >^ (10 1. 6mm) ©RTO7;i^-£A*-yy 
20 h±\Zl 5mmft<DzsV3>?y7*8fomW£b<D*%^tco 

mt. RF«|*ffiHT, Arfcit*: 5 0 s c cm, Jfc®)£2> : 0. 7 P a, 

#©l&Jfc#$'U3>^ : £*!&4 5 a t om i c KifijBfcfcnWteV*. 
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UK 

5 FE-SEM (*lttm£SStt?Mttt) i'T^ 7Jl/^n^7A>' 

(JI57nmT$9t Hr®£ F E - S EMfcTSJSbfcifc fi£&2 

f^M$nr>' u n >#?lsc#£ fe-sem (««ai^SMm^ 

gfttt) tCTl^bfco Sffi»«)±^lRl*5^,fc^IS©^tttt04C©<k5 

20 - S EMCTiilfeE S£tt2 0 0 nm^O, ^n^tl©IB?L^« 

*Bia©?L&**i#rf3fc«>fc, 2 5t2tefto&*»flrt-HJ£&l 
mo 1/1 tHc3 0#|HJ£U ?L^©&*£fTofc. 
#kl, ?Lg&it*«ia*ffo^>U3>^?LH<*:*FE-SEM («^tt 
25 tBiimTBftM) fcT«*bfc. g^fc±£[^&£fcigM©7W« 
^6 0<k5K:, 5/U3>««3 3fcffl*nfc«B?L3 2j&*-#7GWfcS3aibT 
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tfffi§FE-SEMfcT»&bfcifo S^Ltt2 0 0 nmT^D, ■£ 

5 ft*. flttlsfcm*Xflum^T*|«ls&)ft 5"J3>©8*l!-*H: 

i/Un>©^SiC^*rS'>U3>©^M», i90atomi c%T&o 
&. 
(Jdt#l3) 

10 *HMlM»WmM 2 R *J 8 n mT^ D > WdFLS 2r««5nm, fi£ L 

^ U 3 >$7J^ - ^ A t 'J 3 >Of IC^bT 3 7 a t omi c 
£7;W5-£A^U 3 l 0 nra©f$MlL h 

15 fctt, %%1fi^>^ (10 1. 6mm) ORf©7K^^A^^7 h 

fct RF®$C£/BV*T, Arffi: 50 s c cm, ifc^JE* : 0. 7 Pa, 

20 5 t yy«6tt«Vifc'6>CDftfflVifc^ ^U3>^7©#»ttEnfcl8£S 

#©fcj&G«>'U3>^r*!&3 7 a t om i c %ifi2Lfcfcntf&V>. 

jebfcfc©Tttfc<* ^'J3^^7 h±fc7;i^^#i^y7£SV>fc 
25 «b©T?feJu>u '>U3>i7;i/5nt>A&^bfc^-^y h&ffl^xt) 
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fcfc, fe-sem (*JMm$£9*?MNfc) 7;|/^-^Av 

5 ^0Wi«Ifi8nral?^f;, $r®£FE-S EMfcTWK 

Vtcm, S$filOnmTifeD> ^n^n©7;l^x£Aft$mm&£^ 

::O e k5^->Un>^7;i/^^A<i:->'j3>(D^:»{^bT3 7 a t o 

FE-SEM (*ftttffi££S«?Mttt) iCT, Mt$!Xy:F> 
15 &8I?L3 2)&t-^5nWlcE^JbTVsfc. »C?L©i5nrat^(3> 

5X»^A©^*^T§'>U3>©^W*^ I590atomi c 
U3>g«tStU 7Jl/5X>>A^bT->U3>^2 0 a t om i c% 
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UJU, 7 0 a t om i c %&J : &&&tZ7)\'§=.V/x5'V 3>«tifi#*» 
©#£2!ftWfcX!y^>^T5C:£K:J;D, ¥*3?L&J&*2 Onm&T. W 

£fc> 7;W5 A t 'J n >©£gte2fT S > U 3 >^W*Sr^M*r§ 

*m-mmt¥i%mm 2 R#U 5 nmT$ 0 » TO?L^ 2 r ** 1 0 nmtfe 
0, fi£L^2 0 0 nmT&%mft&G?Zff)V'?-V&&Jin#&mi&ls 

y;i/Tn^ASr7;U^-^A(i:y;i/Tn<5A©^:*(cMUT3 7 a t om i 
c 36^«7;i/5=^Ay;i/Tr:^A«IJ6#*»2 0 0 nmOJISCMb 
feo *-4>*yMCfck M*«4-f>5 t (10 1. 6mm) ©Rf07Jl/5- 

mWc. RF®g£JBWr, Arili: 5 0.sccm> & 

mflE^I : 0. 7 P a, &A«^ : 3 0 OWfcbfe. (2 

^-«^A^ii#©^^y;WV-^A^*^3 7 a t omi c%Sl(I& 



WO 03/078687 



38 



PCT/JP03/02999 



fe-sem m^nm^mn^mwm) \zx, tji^-^a^ 

MISl 0 nmX&Q ^(D^^bMmMtel 5 nmT'Sofc, £fc> 
Sfr@^FE-SEM{CT^bfc0f> S§tt2 OOnmT^O, ^ft^no 

7 a t om i c %t/vfc7)V$~V&y)^~V&mmfa*mmM9 8 %^ 

fe-sem (mnnm^mmf-mm.) \zx, mmmxy^y 

3 3KBS;n&3ffl?L3 2 ^-#5tiftKK^JbW/i:. iiffl?Lc?mg2 rlilO 
nmT&D; ^-<Z)TOrBlPil2R^l 5nmTabofc. £fc, JHr@£FE- 

&ot£o V)V^-Vkffi$,*OV)V^~Vkt7)V$.~Vk\Zttt%>?)\>^ 
-VA<D^m\Z, I59 0atomic%ig^fc. 
(#i»J5) 
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HI 4 B \Z7fT?& O #^Xgfe±^ h D>XA'^S5ffl^T, 
^l/T-^A^T^S-^^^^I/V-^AO^rM^bTS 7 a t omi 
c %^kti7)V^~VkV)\'^-VkMm.W*m2 0 0 nm©f$l:Ml 
tco ?-tfyh\Z\$, W&tfA'OJ- (10 1. 6mm) ©njTOTJl^- 

V>fc 0 Ts/^y^^mt, RFWM*%^T, ArSfttt: 5 0 s c cm> 
B1j : 0. 7PaA : 3 0 0W tLtz. £fc> liiai»iMi:U 

V^C7A^ji^0m^y;^^^A^»^3 7 a t om i c %m.mzt£ 

&tc, fe-sem (m$m&M&MnTmmm) kt> tj^^a^ 
Ttmzmnvx^tco r^^Amo^ummi onm^t), 

©¥^F B 1H«^I1 5nmT&o£o igrffi£F E- S EMfcTfygbfc 

Z.O£otzV)V^~Vk*7)\'^-yktV)V^~Vk<D£W<znhTZ 
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7 a t omi c %&futz7)V*-y&tf)\,V-V&ffim#*mffiM9 8 

\zt2 mmmv, 7)v^^A^mmm0^mm\zx. y ^y^L 

$r®£FE-SEMK:Tl^L7£filr, ^(i2 0 0nrat$^ Ztl^tKD 

?L^^^Ma^fofcy;i/^-^7A#?LK#:^FE-SEM 

^^06(Dck-5^, y;l/T-^A^3 3(lfflSnfe»L3 2#t-#DcftJfc: 
S5^JbTVi7c. MH<D1L&2 rtel 2nmT&D, ^©¥^1112 R« 1 5 
nmT&o7c. ®r®£FE-SEM£Tmill'fcj9r> fi$Lte2 0 0 

i&9 0 a t omi c%T&o7c«, 
(^l«J6) 

^^W^^PS 2R^15nmT^r) 1 TOftf 2 r. ifil 0 n m, 
To 
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m 4 B \Zm?& o \Z, ^/7XSfi±lC, Y^* h P >XAy *&£J3Vvr, 
^l/T-^A^T^^-^Aii^T-^AcD^ft^bT 3 0 a t om i 

^-^Mcte, W4i'>5 : (10 1. 6mm) ©TO©7;!/^-£A 
5 ^-^y h±fcl Smm^^^l/T-^A^-zy^S^av^cfeO^fflViTc. 
7.A°^^^m*> RF«C£fflWT, ArSS* : 5 0 s c cm, ^mffi^J : 
0. 7Pa> t^Am* : 3 0 0W£Lfc. m®Mm$MUtVt£o 

10 fc|gj££ft<5fe©"r»fc<, 7>ny$$t<k\Z&*)mkL, 7)^~V2±¥)l 
W0U$^i^ - >) A^ID 3 0 a t om i c XiffiEfcfc 

yy£gl>fcfc©«£bfct>©Tte&<> h±\Z7 

fe-sem \ZX, 7)v=i~?<uy 

20 m^0> *©W*&WWI»ttl 5nmtifeofc. ®r®£FE-S 

0 a t om i c %^fc7;^-^A^TZ^^iM§iJ|i9 8 %& 
25 «*fcT12l*M«U 7^^n^Att^ii^©*&SI^WK:xy^> 
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wz, fe-sem mMm&mmfwmw kt, v/vMxy?> 

3 3fcffl£ftfciSB?L3 2^-^7c^jic|B^JbTV^o *H?t£>?Lg«l 2 nm 
T&D, ^<W*^P&te$J 1 5nmT^o7Co ^HS^F E-SEMfc 

^-^AO^tift 159 0 a t omi c%Tfeofc. 

JW-^A^^It, 7^$n^7A^bT^;i/V-^A^2 0 a t o 
m i c %£JU, 7 0 a t om i c %OT^f t§7JI/5 - D - 

^tcm^\muumii^±mm\zmm^rc^)v^^A^iim^^mr 
zcttfm&zfcZo 
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£*£*fbT3 8 a t omi c %^fc7;i/^~^£^U n >y;i/?-£A 

5 (10 1. 6mm) ©Rf^TJ^^A^^yhi^ 1 5mm^KD^ 

RF«l£fflV>T, Ar^ft: 5 0 s c cm, femffi* : 0. 7 
Pa, nxnti : 3 0 OWtlfc. WliM (2 5*C) tVtz* 

Un>y;i/^->^A^*^3 8 a t om i c %jfi32K:fcnfc£&K 

20 fe-sem (nmmM^mm^mwm) \zx, 7H-^Ay 

ttH 4 B © «fc 5 fc, -> U n >y;^n£ A«S«K:H*tifc»fli^e«R^© 

7)v* ~o&%^ts&ft<D^mt-&7imzmm uwfc. 7^ £ 

£trfttt©»#f»#07L&«7 nrnt^D, *© W+'&MMRItt 1 0 nm 
25 T&ofc. Wffi&FE-SEMfcT«8bfcE)f» I§tt2 0 0nm1? 



WO 03/078687 



44 



PCT/JP03/02999 



)V?~VA<D±&ZttVT3 8 a t omi c%iS/u1£7)VS.—V&5/VU> 

Mz. fe-sem mmktofe&Mttmw&t) £x> a«x^^> 

fco iSffl?LcD?L&2 r«7 nmT*&0> f©¥^|Bll2RIJ»l OnmT?*o 
fee K®*FE-SEMfcT«SbfcBf, ft£L«2 0 0 nmTfatK 

*n*n©iBa«»tt^u a >t^v- >> &<dm&wz & o Rifenx* o 

^jPT-#A<D£fh©^WM&, ^J9 0 a t orri i c X5gfln?*ofc. 
(H»J8) 

♦^^fi^MS! 2 R ** 1 0 n mT& 0 , W?L& 2r^8n mT*& D , 
g£L#2 0 0nmT»*J«a$*T*^U3>y;^3iC7A^KflcS7^ 
/&bfc0i£jKl\ 

^U3>ty;i/T-^AO^»^7^^x^At5/U3>ty;i/T-^A© 
£ft£*fbT3 8 a t om i c 96lSAji£7)V§-Vb*sV 3>^;i/*-r>A 
^ii^^2 0 0nmCDj¥$«^bfc. ^yhfctt, E#^4-T>^ 
(101. 6mm) ©R7f©7;P^3^A^-y-/ KfclCl 5mm^©i/tJ 
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RFmSteffl^T, Argfc*: 5 0 s c cm> tkM&tl : 0. 7P 
a> ®xntl : 3 0 OWtlL I^tttltlfc, 

>^>^-^A^W*$J3 8 a t om i c %iS5afcfc*l&ft^. 

FE-SEM («;WU£^tt?BfRtt) 7;i^-tfA>' 

nmT?»D, W^B8iBlilSll0nmT*ofc. 

W®£FE-SEMfcT«8bfc8r, I$tt2 0 0nm"efe0, 

^©«k5^U3>ty;i/Yri^A©«l:S7;i/5r:^At5/U3>ty 
;|/T-C7A0^ft^bT3 8 a t omi c %<%fvtc7)V*~Vk^) 3> 
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mo i / 1 wzi o$mw«u n&(D&±*ft?t£o 
io em (m^&^mm^mmm) izxmmLtco mum^um^^rc 

3 2#t-#7Gl$£^JbWfco iMi2r«8nmT*0, 
f*1Ri2Rtel OnmT&ofc. ^®£FE-SEM£Tiiflb&m, 

20 (tH»>l9) 

£S£2f UT3 3 a t om i c %^ktl7)V*-V ki^V uy?)^-Vk 
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